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are corrected based on the dispersion of the discharge 
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28 is driven. 
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CLAIMS 



[Claim(s)] 

{Claim l] Have two or more nozzle blocks which consist of two or more nozzle units, and an ink dot is 
formed on print media by the ink droplet breathed out from this nozzle block. It is the airline printer 
which records an image according to distribution of this ink dot. Said nozzle block The image data input 
means which constitutes combining the nozzle unit whose discharge quantity of an ink droplet is 
abbreviation identitas two or more, and carries out the sequential input of the image data of the image 
which should be printed for every pixel, An ink dot formation decision means to judge the propriety of 
formation of an ink dot based on said inputted image data, An ink dot formation condition amendment 
means to amend the formation conditions of an ink dot based on the variation in the ink discharge 
quantity detected beforehand for said every nozzle block, The airline printer equipped with the nozzle 
block driving means which drives said nozzle block based on the formation conditions of ^aid amended ink 
dot. 

[Claim 2] It is the airline printer which is a means by which are an airline printer according to claim 1, 
and said ink dot formation condition amendment means amends the discharge quantity per one drop of 
ink droplet for said every nozzle block. 

[Claim 3] It is the airline printer which is a means by which are an airline printer according to claim 1, 
and said ink dot formation condition amendment means amends the formation frequency of the ink dot 
per unit area for said every nozzle block. 

[Claim 4] All the nozzle units that are airline printers according to claim 1 to 3, and constitute at least 
one nozzle block are airline printers which carry out the regurgitation of the ink droplet of the same color. 
[Claim 5] By the ink droplet breathed out from the nozzle block which the discharge quantity of an ink 
droplet constitutes, combining the nozzle unit which is abbreviation identitas two or more Based on the 
inputted image data, an ink dot is formed on print media. Are the printing approach which records an 
image according to distribution of an ink dot, and it is based on said inputted image data. The printing 
approach of judging the propriety of formation of an ink dot, amending the formation conditions of an ink 
dot based on the variation in the ink discharge quantity detected beforehand for said every nozzle block, 
and driving said nozzle block based on the formation conditions of said amended ink dot. 
{Claim 6] By the ink droplet breathed out from the nozzle block which the discharge quantity of an ink 
droplet constitutes, combining the nozzle unit which is abbreviation identitas two or more Based on the 
inputted image data, an ink dot is formed on print media. The function to be the record medium which 



made reading of the program for recording an image according to distribution of an ink dot possible to a 
computer, and to judge the propriety of formation of an ink dot based on said inputted image data, The 
function which amends the formation conditions of an ink dot based on the variation in the ink discharge 
quantity detected beforehand for said every nozzle block, The record medium which recorded the program 
which makes a computer realize the function to drive said nozzle block, based on the formation conditions 
of said amended ink dot. 

(Claim 7] By the ink droplet breathed out from the nozzle block which the discharge quantity of an ink 
droplet constitutes; combining the nozzle unit which is abbreviation identitas two or more Based on the 
inputted image data, an ink dot is formed on print media. It is the record medium which made reading of 
the data of the program for recording an image according to distribution of an ink dot possible to a 
computer. The record medium which recorded the data of the program for amending the formation 
conditions of an ink dot based on the variation in the ink discharge quantity detected beforehand for said 
every nozzle block. 

[Claim 8] The manufacture approach which is the manufacture approach of a nozzle block equipped with 
two or more nozzle units, and is equipped with the process which produces said nozzle unit, the process 
which carries out a rank division at the rank which defined said nozzle unit beforehand by the discharge 
quantity of an ink droplet, and the process which produces a nozzle block, combining said nozzle unit by 
which the rank division was carried out the same whole rank. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with two or more nozzle blocks which consist of two or 
more nozzle units in detail about an airline printer, the printing approach, and a record medium, forms 
an ink dot on print media by the ink droplet breathed out from this nozzle block, and relates to the airline 
printer, the printing approach, and record medium which record an image according to distribution of this 
ink dot. Moreover, this invention relates to the manufacture approach of a nozzle block equipped with two 
or more nozzle units. 
{0002] 

[Description of the Prior Art] In recent years, as an output unit of a computer, the color printer of the type 
which carries out the regurgitation of the ink of **** from an ink head spreads, and it is widely used for 
printing the image which the computer etc. processed with multicolor many gradation. In the 
conventional comparatively small color printer, it is printing using the single nozzle unit in the ink of 
each color. 

[0003] By the way, recently, the need for "formation of many nozzles" which arranges many nozzles on an 
ink head conventionally is increasing by oban-izing of print media, the request of the improvement in a 
print speed, etc. By increasing the number of nozzles, the count of a scan of an ink head required for 
printing can be reduced, and it becomes possible to speed up a print speed. However, forming many 
nozzles in a single ink head stably in a predetermined nozzle pitch has the problem on which yields, such 
as an error of a nozzle pitch and a defect of a nozzle, are reduced, and a manufacture top is difficult for it. 
[0004] Then, in order to realize the so-called many nozzles, what carries out column arrangement of two 
or more nozzle units (the conventional single ink head) in the direction of vertical scanning which 
intersects perpendicularly with a main scanning direction, and constitutes a nozzle block is proposed. 
Alignment of the ink dot formed of the ink droplet breathed out from the nozzle of each nozzle unit can be 
carried out by the approach currently indicated by "JP, 5-220951, A." 
[0005] 

[Problem(s) to be Solved by the Invention] However, in this printer, though it was possible to have 
doubled the formation location of an ink dot with a position, since a nozzle block was constituted 
combining two or more nozzle units, when the regurgitation properties of ink differed for every nozzle 
unit, it needs the amendment which makes discharge quantity the same for every nozzle unit, and had 
the problem to which the circuit scale for a head drive becomes large. Moreover, that the discharge 



quantity per one drop of ink droplet sorts out and installs the nozzle unit which is abbreviation identitas 
in all the ink heads of a printer will reduce the yield the same with manufacturing a single multi-nozzle 
head. 

[0006] This invention was made for the purpose of solving the above-mentioned problem, in the airline 
printer equipped with the nozzle block which consists of two or more nozzle units, amended the variation 
in the regurgitation property for every nozzle block with the easy configuration, and was made for the 
purpose of obtaining the printing image of high quality. Moreover, it was made for the purpose of offering 
the manufacture approach of a nozzle block equipped with two or more nozzle units. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] The next configuration 
was used for this invention in order to solve a part of above-mentioned technical problem [ at least ]. The 
airline printer of this invention is equipped with two or more nozzle blocks which consist of two or more 
nozzle units, and an ink dot is formed on print media by the ink droplet breathed out from this nozzle 
block. It is the airline printer which records an image according to distribution of this ink dot. Said nozzle 
block The image data input means which constitutes combining the nozzle unit whose discharge quantity 
of an ink droplet is abbreviation identitas two or more, and carries out the sequential input of the image 
data of the image which should be printed for every pixel, An ink dot formation decision means to judge 
the propriety of formation of an ink dot based on said inputted image data, An ink dot formation condition 
amendment means to amend the formation conditions of an ink dot based on the variation in the ink 
discharge quantity detected beforehand for said every nozzle block, Let it be a summary to have the 
nozzle block driving means which drives said nozzle block based on the formation conditions of said 
amended ink dot. 

[0008] The printing approach of this invention by the ink droplet breathed out from the nozzle block 
which the discharge quantity of an ink droplet constitutes, combining the nozzle unit which is 
abbreviation identitas two or more Based on the inputted image data, an ink dot is formed on print media. 
Are the printing approach which records an image according to distribution of an ink dot, and it is based 
on said inputted image data. The propriety of formation of an ink dot is judged, and the formation 
conditions of an ink dot are amended based on the variation in the ink discharge quantity detected 
beforehand for said every nozzle block, and let it be a summary to drive said nozzle block based on the 
formation conditions of said amended ink dot. 

[0009] Since according to the above-mentioned airline printer and the printing approach the nozzle block 
which the discharge quantity of an ink droplet constitutes, combining the nozzle unit which is 
abbreviation identitas two or more is used even if variation is in ink discharge quantity for every nozzle 
unit, the formation conditions of an ink dot can be easily amended for every nozzle block. Moreover, since 
the discharge quantity of an ink droplet can carry out a rank division to a multistage story for every 
nozzle unit of abbreviation identitas, can produce a nozzle block for every rank of the and can install in a 
printer even if variation is in discharge quantity in the production process of a nozzle unit, there is also 
an advantage that the yield of manufacture of a nozzle block can be raised. 

[0010] In the above-mentioned airline printer and the printing approach, two or more nozzle units which 
constitute a nozzle block may be arranged in parallel in a main scanning direction, and may carry out a 
column in the direction of vertical scanning which intersects perpendicularly with a main scanning 
direction. Various modes can be taken as a means to amend the formation conditions of an ink dot. For 



example, said ink dot formation condition amendment means shall amend the discharge quantity per one 
drop of ink droplet for said every nozzle hlock. 

{0011] If the discharge quantity per [ which is breathed out from a nozzle block ] one drop of ink droplet 
differs from the specified quantity gap will arise in the gradation value of an image and the gradation 
value of a printing image which should be printed. The applied voltage which follows, for example, in the 
case of the ink jet printer using a piezo -electric element will be impressed to a piezo-electric element if 
there is less discharge quantity per one drop of ink droplet than the specified quantity is increased, and 
applied voltage will be reduced if many. As for a piezo-electric element, the amount of distortion changes 
with applied voltage. Thereby, the discharge quantity per one drop of ink droplet can be adjusted to the 
specified quantity, and the printing image of high quality is obtained. Moreover, control of ink discharge 
quantity can also be performed by controlling the profile of the driving signal of a piezo-electric element. 
The data about the electrical potential difference impressed to a piezo-electric element may be amended 
by rewriting the data memorized for every nozzle block, memorize the amendment data beforehand set up 
for every rank of a nozzle block for every nozzle block, and they may be switched and used for them 
according to the rank of a nozzle block. 

[0012] Moreover, said ink dot formation condition amendment means shall amend the formation 
frequency of the ink dot per unit area for said every nozzle block. 

[0013] If there is less discharge quantity per [ which is breathed out from a nozzle block ] one drop of ink 
droplet than the specified quantity, the gradation value of a printing image will become lower than the 
gradation value of the image which should be printed, and if [ than the specified quantity ] more, the 
gradation value of a printing image will become higher than the gradation value of the image which 
should be printed. Therefore, if there is less discharge quantity per [ which is breathed out from a nozzle 
block ] one drop of ink droplet than the specified quantity, the formation frequency of the ink dot per unit 
area will be raised, and if [ than the specified quantity ] more, the formation frequency of the ink dot per 
unit area will be lowered. As this approach, there are approaches, such as amending a threshold matrix 
and amending the rate of record of the ink dot corresponding to the gradation value of the image which 
should be printed. The difference of the gradation value of the image which should be printed, and the 
gradation value of the printed image can be abolished, and the printing image of high quality is obtained 
by these. 

[0014] The case where a threshold matrix is amended is explained. In the airline printer which forms an 
ink dot on print media and records an image, it has judged using a threshold matrix about whether 
generally an ink dot is formed. If the image data corresponding to the gradation value of the image which 
should be printed is higher than a threshold, an ink dot will be formed, and if low, it will not form. 
Therefore, formation frequency is lowered by raising formation frequency by making a threshold low and 
gathering the formation probability of the ink dot per unit area, if there is less discharge quantity per 
[ which is breathed out from a nozzle block ] one drop of ink droplet than the specified quantity, making a 
threshold high, if [ than the specified quantity ] more, and lowering the formation probability of the ink 
dot per unit area. The threshold matrix is set up for every nozzle block. You may amend by multiplying 
the threshold matrix used as criteria by the correction factor corresponding to a nozzle block, the 
threshold matrix is memorized for every rank of a nozzle block, and you may switch and use according to 
the rank of a nozzle block. 

{0015] Next, the case where the rate of record of an ink dot is amended is explained. The rate of record of 



an ink dot determines the level data corresponding to the gradation value of the image which should be 
printed. The rate of record and level data of the ink dot of two kinds of shades to the gradation value of an 
image were illustrated to drawing 15 . In the field where a gradation value is small, an image is formed 
only using a light dot and the rate of record and level data increase to a certain value with the increment 
in a gradation value. If a value with a gradation value is exceeded, formation of a dark dot will he started 
and the rate of record and level data will increase with the increment in a gradation value similarly. In 
connection with this, the rates of record and level data of a light dot decrease in number. These data are 
usually recorded on the programmable ROM inside a printer as a rate table of record. It is determined by 
whether whether an ink d6t is formed has image data {level data) higher than a threshold, as mentioned 
above, or it is low. Therefore, formation frequency is lowered by raising formation frequency by enlarging 
level data and gathering the formation probability of an ink dot, if there is less ink breathed out from a 
nozzle block than the specified quantity, making level data small, if [ than the specified quantity ] more, 
and lowering the formation probability of an ink dot. 

{0016] Moreover, in an above-mentioned airline printer, all the nozzle units that constitute at least one 
nozzle block shall carry out the regurgitation of the ink droplet of the same color. This should just amend 
the formation conditions of the ink dot about the ink of one color about at least one nozzle block. 
[0017] In addition, the amendment means based on the ink discharge quantity mentioned above is not 
limited to these at all, and can carry out well-known various amendments. Moreover, the mechanical 
amendment of amendment of the distance of a nozzle block and print media etc. other than these may 
amend an ink dot formation location for every nozzle block. 

[0018] Moreover, this invention is applicable also to the printer which can form the ink dot of many 
gradation for every pixel. For example, an ink dot is formed in what can form the ink dot from which a 
path differs, the thing which can form the ink dot from which concentration differs, and 1 pixel in piles. 
[0019] The record medium of this invention by the ink droplet breathed out from the nozzle block which 
the discharge quantity of an ink droplet constitutes, combining the nozzle unit which is abbreviation 
identitas two or more Based on the inputted image data, an ink dot is formed on print media. The 
function to be the record medium which made reading of the program for recording an image according to 
distribution of an ink dot possible to a computer, and to judge the propriety of formation of an ink dot 
based on said inputted image data, The function which amends the formation conditions of an ink dot 
based on the variation in the ink discharge quantity detected beforehand for said every nozzle block, Let 
it be a summary to have recorded the program which makes a computer realize the function to drive said 
nozzle block based on the formation conditions of said amended ink dot. 

[0020] The program on which the above-mentioned record medium was recorded can realize the airline 
printer of this invention explained previously, when said computer performs. 

[0021] The record medium of this invention by moreover, the ink droplet breathed out from the nozzle 
block which the discharge quantity of an ink droplet constitutes, combining the nozzle unit which is 
abbreviation identitas two or more Based on the inputted image data, an ink dot is formed on print media. 
It is the record medium which made reading of the data of the program for recording an image according 
to distribution of an ink dot possible to a computer. Based on the variation in the ink discharge quantity 
detected beforehand, the data of the program for amending the formation conditions of an ink dot are also 
recordable for said every nozzle block. 

[0022] The discharge quantity per [ which is breathed out from a nozzle block ] ink droplet may differ for 



every nozzle block. In case it follows, for example, nozzle blocks are exchanged, the data for amending the 
formation conditions of an ink dot can be appropriately updated by using the above-mentioned record 
medium. 

[0023] In addition, as a storage, various media which a computer can read, such as internal storage 
(memory, such as RAM and ROM), external storage, etc. of printed matter and a computer with which 
signs, such as a flexible disk, CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a punch 
card, and a bar code, were printed, can be used. Moreover, the mode as a program feeder which supplies 
the computer program, which realizes the control function of the above-mentioned image processing to a 
computer through a communication link is also included. 

[0024] Moreover, the manufacture approach of a nozzle block equipped with two or more nozzle units of 
this invention makes it a summary to have the process which produces said nozzle unit, the process which 
carries out a rank division at the rank which defined said nozzle unit beforehand by the discharge 
quantity of an ink droplet, and the process which produces a nozzle block, combining said nozzle unit by 
which the rank division was carried out the same whole rank. 

{0025] Thus, by manufacturing a nozzle block, an airline printer, the above-mentioned printing approach, 

and an above-mentioned record medium are realizable. 

[0026] 

{Other modes of invention] This invention can also take the following modes. It is the mode in which the 
discharge quantity of the i™k droplet mentioned above manufactures a set head combining the nozzle 
block which is abbreviation identitas. By carrying out like this, it becomes possible to amend the 
formation conditions of an ink dot for every set head. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an example. 

A. The configuration of the 1st exampleKl) equipment : drawing 1 is the block diagram showing the 
configuration of the image processing system as an example of this invention, and an airline printer. The 
scanner 12 and the printer 22 are connected to the computer 90 so that it may illustrate. It functions as 
an image processing system by loading a predetermined program to this computer 90, and performing, 
and also it combines with a printer 22 and functions as an airline printer. This computer 90 is equipped 
with following each part mutually connected by the bus 80 focusing on CPU81 which performs various 
data processing for controlling the actuation in connection with an image processing according to a 
program. ROM82 stores beforehand various programs and data required at CPU81 to perform various 
data processing, and RAM83 is memory by which various programs and data required to perform various 
data processing by CPU81 similarly are written temporarily. The input interface 84 manages the input of 
the signal from a scanner 12 or a keyboard 14, and the output interface 85 manages the output of the data 
to a printer 22. CRTC86 controls the signal output to CRT21 in which color display is possible. A disk 
controller (DDC) 87 controls transfer of the data between a hard disk 16, or the flexible drive 15 or the 
CD-ROM drive which is not illustrated. The various programs with which a hard disk 16 is provided in 
the form of [ which is loaded to RAM83 and performed ] various programs or a device driver are 
memorized. 

[0028] In addition, the serial input/output interface (SIO) 88 is connected to the bus 80. It connects with 
the modem 18 and this SI088 is connected to the dial-up line PNT through the modem 18. It is also 



possible by connecting the computer 90 to the external network through this SIO88 and modem 18, and 
connecting with the specific server SV to download a program required for an image processing to a hard 
disk 16. Moreover, it is also possible to load a required program by the flexible disk FD and CD-ROM, and 
to perform a computer 90. 

{0029] Drawing 2 is the block diagram showing the configuration of the software of this airline printer. By 
computer 90, the application program 95 is operating under a predetermined operating system. The video 
driver 91 and the printer driver 96 are included in the operating system, and the image , data FNL for 
transmitting to a printer 22 will be outputted to it through these drivers from an application program 95. 
The application program 95 which performs the retouch of an image etc. reads an image from a scanner 
12, and it shows the image to CRT21 through a video driver 91, performing predetermined processing to 
this. The data ORG supplied from a scanner 12 are the original color picture data ORG which are read in 
a color copy and consist of a color component of (Red R) Green (G) and three colors of blue OB). 
[0030] If this application program 95 emits a printing instruction, the printer driver 96 of a computer 90 
will change image data into reception from an application program 95, and will have changed this into 
the signal (signal multiple-value-ized about each color of cyanogen, a Magenta, Hierro, and black here) 
which can process a printer 22. The interior of a printer driver 96 is equipped with the resolution 
conversion module 97, the color correction module 98, the halftone module 99, and the rasterizer 100 in 
the example shown in drawing 2 . Moreover, the color correction table LUT and the rate table DT of 
record are memorized. You may also read these tables from CD-ROM etc., and they may memorize a 
default to ROM beforehand. 

[0031] The resolution conversion module 97 plays the role changed into the resolution of the color picture 
data which the application program 95 is treating, i.e., the resolution in which a printer driver 96 can 
treat the number of pixels per unit length, in this way, the cyanogen (C) which a printer 22 uses for every 
pixel, the color correction module 98 referring to the color correction table LUT since the image data by 
which resolution conversion was carried out is image information which still consists of three colors of 
RGB, a Magenta (M), and Hierro - it changes into the data of each color of (Y) and black (K). 
[0032] The data by which color correction was carried out have the gradation value by width of face, such 
as for example, 256 gradation. The halftone module 99 performs half toning for a printer 22 to express 
this gradation value by distributing and forming an ink dot. The halftone module 99 performs halftoning, 
after setting up the rate of record and the level data LVL of each ink dot by referring to the rate table DT 
of record according to the gradation value of image data. In this way, the processed image data is 
rearranged in order of the data which should be transmitted to a printer 22 by the rasterizer 100, and is 
outputted as final image data FNL. In this example, although it is only playing the role which forms an 
ink dot according to image data FNL and the printer 22 is not performing the image processing, it does 
not interfere as what performs these processings by the printer 22, of course. 

[0033] Next, drawing 3 explains the outline configuration of a printer 22. This printer 22 consists of the 
device in which Form P is conveyed by the paper feed motor 23, a device in which carriage 31 is made to 
reciprocate to the shaft orientations of a platen 26 by the carriage motor 24, a device in which drive the 
nozzle block 28 carried in carriage 31, and formation of the regurgitation of ink and an ink dot is 
performed, and a control circuit 40 that manages an exchange of a signal with these paper feed motors 23, 
the carriage motor 24, a nozzle block 28, and a control panel 32 so that it may illustrate. 
[0034] The device in which carriage 31 is made to reciprocate to the shaft orientations of a platen 26 is 



constructed over the shaft of a platen 26, and parallel, and consists of location detection sensor 39 grades 
which detect the pulley 38 which stretches the endless driving belt 36 between the sliding shafts 34 and 
the carriage motors 24 which hold carriage 31 possible [ sliding ], and the home position of carriage 31. 
[0035] In addition, the cartridge 71 for black ink GO, the cartridge 72 for cyanogen ink (Cl), the cartridge 
73 for light cyanogen ink (C2), the cartridge 74 for Magenta ink (Ml), the cartridge 75 for light Magenta 
ink (M2), and the cartridge 76 for the Hierro (ink Y) can be carried in this carriage 31. In addition, light 
cyanogen ink and light Magenta ink are ink which set the content of a color to one fourth to cyanogen ink 
and Magenta ink, and are for forming a light dot. Corresponding to these ink, a total of six heads 61 for 
ink regurgitation thru/or 66 are formed in the set head 30 of the lower part of carriage 31, and 
introductory tubing which leads the ink from an ink tank to each of this head for colors is set up at the 
pars basilaris ossis occipitalis of carriage 31. If carriage 31 is equipped with the cartridge 71 for black ink 
and the cartridge 72 for color ink thru/or 76 from the upper part, introductory tubing will be inserted in 
the connection hole prepared in each cartridge, and supply of the head 61 for ink regurgitation thru/or the 
ink of 66 will be attained from each ink cartridge. In addition, when equipped with an ink cartridge for 
the first time, actuation which attracts ink to the head 61 for ink regurgitation thru/or 66 with the pump 
of dedication is performed. 

{0036] Drawing 4 is the explanatory view showing the array of the head 61 for ink regurgitation thru/or 
the nozzle Nz in 66. to the nozzle unit 29, the nozzle of 320 (160 piece x2 train) individuals arranges 
alternately in the nozzle pitch k - having - **** - a nozzle block 28 - the discharge quantity per one drop 
of ink droplet - abbreviation - the same nozzle unit 29 carries out a four-piece column, and is arranged. 
The rank division of these nozzle units 29 is carried out by the production process by the discharge 
quantity per one drop of ink droplet (step S20 of drawing 7). and the nozzle block 28 is constituted by the 
nozzle unit 29 of this rank ( drawing 7 step S30). Therefore, variation may be in ink discharge quantity 
every nozzle block 28. Those nozzle units 29 are formed so that it may function as one nozzle block 28 in 
one, and the distance of the direction of vertical scanning between the nozzle units 29 is arranged so that 
the so-called interlace printing may be possible, and the distance between the nozzles Nz of the endmost 
part of the adjoining nozzle unit 29 may become the integral multiple of the distance of the direction of 
vertical scanning of the ink dot formed in print media. As shown in drawing 4 , in this example, each 
nozzle block 28 carries out the regurgitation of the ink of the monochrome of black <K), cyanogen <Cl), 
light cyanogen (C2), a Magenta (Ml), a light Magenta (M2), and Hierro (Y), respectively. 
[0037] Piezo-electric element PE which is one of the electrostriction components and was excellent in 
responsibility is arranged at each nozzle Nz. Piezo electric element PE is installed in the location 
adjacent to the ink path to which ink is led to Nozzle Nz. Piezo electric element PE is a component to 
which the crystal structure performs conversion of distortion and electric-mechanical energy at a high 
speed extremely by impression of an electrical potential difference as everyone knows. Piezo electric 
element PE elongates only the impression time amount of an electrical potential difference, and makes 
one side attachment wall of an ink path deform in this example by impressing the electrical potential 
difference of predetermined time width of face to inter-electrode [ which was prepared in the both ends of 
piezo-electric element PE ]. Consequently, it contracts according to elongation of piezoelectric element PE, 
the ink equivalent to a part for this contraction serves as a particle, and the volume of an ink path is 
breathed out by the high speed from the tip of Nozzle Nz. Printing is performed when this ink particle 
sink« into the form P with which the platen 26 was equipped. 



[0038] Next, while explaining the internal configuration of the control circuit 40 of a printer 22, how to 
drive the nozzle block 28 which consists of two or more nozzle units 29 shown in drawing 4 is explained. 
Drawing 5 is the explanatory view showing the internal configuration of a control circuit 40 etc. As shown 
in drawing 5 , inside this control circuit 40 The PC interface 44 which exchanges data with the computer 
90 besides CPU41, PROM42, and RAM43, The circumference I/O section 45 which exchanges a signal 
with the paper feed motor 23, the carriage motor 24, a control panel 32, etc. (PIO), The interface 49 for 
transmitting the timer 46 which clocks, the drive wave generation circuit 47 which generates the driver 
voltage wave of a piezo-electric element, and dot data and a driving signal to the head drive circuit 51 etc. 
is established, and these components and circuits are mutually connected by bus 48. The drive wave 
generation circuit 47 consists of a D/A converter (DAC), amplifier, etc., and generates the driver voltage 
wave of a piezo-electric element synchronizing with the clock signal of an oscillator 50. This drive wave 
generation circuit 47 is formed for every nozzle block so that a drive wave can be amended for every 
nozzle block. 

{0039] Drawing 6 is an approximate account Fig. explaining signs that the signal for forming an ink dot is 
sent to a nozzle block 28. The driving signal COM generated in the drive wave generation circuit 47 is 
transmitted to each nozzle block 29 of a nozzle block 28 through an interface. Moreover, dot data SI are 
transmitted to each nozzle unit 29 from the control section of CPU41, PROM42, and RAM43 grade. 
[0040] Control of a drive of a nozzle block 28 is performed by the head drive circuit 51. The head drive 
circuit 51 consists of the shift register, a latch circuit, a level shifter, a switching circuit, etc. Dot data are 
transmitted to a shift register through an interface 49 synchronizing with the clock signal from an 
oscillator 50. This data is once held at a latch circuit, is amplified by the electrical potential difference 
which can operate a switching circuit by the level shifter, and is inputted into a switching circuit. It is not 
concerned with whether an ink dot is formed in this switching circuit, but the driving signal from the 
drive wave generation circuit 47 is inputted through the interface 49. And the piezo-electric element is 
connected to the output side of a switching circuit, only the switch which has received dot data supplies a 
driving signal to a piezo-electric element, and an ink droplet is breathed out. 

[0041] Since the head 61 for ink regurgitation thru/or 66 are arranged along the conveyance direction of 
carriage 31 as shown in drawing 4 , the timing to which each nozzle train reaches the same location to 
Form P has shifted. Therefore, CPU41 outputs the signal of turning on and off of each ink dot through the 
buffer 47 for a drive to required timing, after taking into consideration gap of this head 61 for ink 
regurgitation thru/or the main scanning direction of the location of each nozzle Nz of 66. Consequently, 
the ink dot of each color is formed in the position defined beforehand. Moreover, the head 61 for ink 
regurgitation thru/or 66 take into consideration similarly the point that Nozzle Nz is formed in two trains, 
and the output of the signal of turning on and off of an ink dot is controlled. 

[0042] Conveying Form P by the paper feed motor 23, it makes carriage 31 reciprocate by the carriage 
motor 24, drives the head 61 for ink regurgitation of a nozzle block 28 thru/or piezo electric element PE of 
66 to coincidence, performs the regurgitation of each color ink droplet, forms an ink dot, and the printer 
22 which has the hardware configuration explained above forms a multicolor image on Form P. 
{0043] (2) The production process of a printer : the flow from production of the nozzle unit 29 to shipment 
of a printer 22 is shown in drawing 7 . First, the nozzle unit 29 is produced (step S10). The rank division 
of the produced nozzle unit 29 is carried out by the discharge quantity of an ink droplet (step S20), and it 
produces a nozzle block (refer to drawing 4 ) 28 combining four nozzle units of the same rank Kstep S30). 



And a nozzle block 28 is attached to a printer 22 (step S40), and every nozzle block 28, ink discharge 
quantity is amended (step S50), and it ships (step S60). In addition, a user may perform amendment of 
the ink discharge quantity of step S50 after shipment of step S60. 

[0044] (3) Amendment of ink discharge quantity : explain the amendment of ink discharge quantity 
performed at step S50 of drawing 7 using drawing 8 . The driving signal outputted from an oscillator is 
amended every nozzle block 28 based on the ink discharge quantity detected beforehand. The approach of 
versatility [ amendment / of the discharge quantity of an ink droplet ] is learned. In this example, by 
controlling the profile of the driving signal impressed to piezo -electric element PE, Meniscus Me is 
controlled and ink discharge quantity is amended. 

10045] Drawing 8 is the explanatory view having shown the relation between the profile of the driving 
signal impressed to piezo electric element PE, and the ink droplet Ip breathed out from Nozzle Nz. It is a 
signal at the time of the driving signal shown with the broken line in drawing 8 forming the usual ink dot. 
In the section d2, if the applied voltage to piezo electric element PE is once reduced from the middle 
potential VM, in order that piezo-electric element PE may deform the cross section of an ink path in the 
increasing direction, as shown in the condition A of drawing 8 , the ink interface called Meniscus Me will 
be in the condition of having cratered inside Nozzle Nz. On the other hand, if applied voltage is reduced 
using the driving signal shown as the continuous line of drawing 8 more rapidly than the middle potential 
VM as shown at the section dl, as shown in the Condition a, Meniscus Me will be in the condition of 
having cratered inside greatly compared with Condition A. Next, if the applied voltage to piezo-electric 
element PE is made to increase from the middle potential VM (section d3), piezo-electric element PE will 
deform the cross section of an ink path in the direction which decrease in number, and an ink droplet Ip 
will be breathed out. At this time, from the condition (condition A) of having seldom cratered Meniscus 
Me to the inside, as shown in Condition B and Condition C, the big ink droplet Ip is breathed out, and 
from the condition (condition a) to which Meniscus Me was cratered inside greatly, as shown in Condition 
b and Condition c, the small ink droplet Ip is breathed out. 

[0046] As shown above, by controlling the rate of the change of potential at the time (sections dl and d2) 
of reducing applied voltage from middle potential, the condition of Meniscus Me can be controlled and the 
discharge quantity of an ink droplet Ip can be controlled. Thereby, the discharge quantity per one drop of 
ink droplet can be amended to a predetermined value. 

(0047] Amendment of ink discharge quantity can also be performed as follows. As shown in drawing 9 , 
the applied voltage of the driving signal outputted about the nozzle block 28 with little ink discharge 
quantity is amended highly, and the applied voltage of the driving signal to output is low amended about 
the nozzle block 28 with much ink discharge quantity. If piezo-electric element PE changes applied 
voltage, the amount of distortion will change. Thereby, the discharge quantity per one drop of ink droplet 
can be amended to a predetermined value. 

[0048] These amendments may be performed by rewriting the data memorized by PROM42, write in two 
or more data every nozzle block 28 beforehand, and may be performed by switching with a DIP switch etc. 
according to the rank of a nozzle block 28 (step S50 of drawing 7 ). In addition, well-known various 
techniques can perform these amendments. 

10049] (4) Dot formation control : explain control processing of the dot formation in this example below. 
The flow of a dot formation control manipulation routine is shown in drawing 10 . This is processing 
which CPU81 of a computer 90 performs, and is performed as one of the processings of a printer driver 96. 



[0050] If this processing is started, CPU81 will input image data (step 100). every pixel which this image 
data is data which receive from the application program 95 shown in drawing 2 , and are passed, and 
constitutes an image - R, G, and B - it is data which have a value 0 thru/or the gradation value of 256 
gradation of 255 about each color. The resolution of this image data changes according to the resolution of 
the data ORG of a subject-copy image etc. 

[0051] CPU81 is changed into resolution for a printer 22 to print the resolution of the inputted image data 
(step S105). When image data is lower than print resolution, resolution conversion is performed by 
generating new data between the subject-copy image data which adjoin by linear interpolation. 
Conversely, when image data is higher than print resolution, resolution conversion is performed by 
thinning out data at a fixed rate. In addition, resolution transform processing is not essential in this 
example, and is not cared about as what performs printing, without performing this processing. 
[0052] Next, CPU81 performs color correction processing (step S110). Color correction processings are R, 
G, C, M and Y that use the image data which consists of a gradation value of B each color by the printer 
22, and processing which changes into the data of the gradation value of K each color. This processing is 
performed using the color correction table LUT (refer to drawing 2 ) which memorized the combination of 
C, M, Y, and K for being at a printer 22 and expressing the color which consists of each combination of R, 
G, and B. About the processing itself which carries out color correction using the color correction table 
LUT, well-known various techniques can be applied, for example, processing by interpolation count can be 
applied. 

[0053] In this way, CPU81 performs half toning to the image data by which color correction was carried 
out (step S200). A printer 22 changes the gradation value (this example 256 gradation) of subject-copy 
image data into the number of gradation which can be expressed for every pixel, and half toning means 
creating the data for expressing the halftone of an image. In this example, although 3 value-ization of 
"with no formation of a dot", "formation of a dark dot", and "formation of a light dot" is performed, it is 
good also as what performs multiple-value-ization to further much gradation. 

[0054] The contents of the half toning in this example are briefly explained using drawing 11 . In half 
toning, CPU81 inputs the pixel data Dx first (step S210). The pixel data Dx inputted here are data with 
which color correction processing (step S110 of drawing 10 ) was performed, and have the gradation value 
of 256 gradation per each color of C, M, Y, and K. 

[0055] Next, with reference to the rate table DT of record, the rate of record of a dark dot and a light dot is 
determined, and creation of the dark dot level data LVLl corresponding to them and the light dot level 
data LVL2 is performed (step 220). As shown in drawing 16 , the rate table DT of record defines 
beforehand the rate of record of the ink dot of each shade corresponding to input data Dx, and expresses 
them to a table, and the level data LVLl and LVL2 of a shade dot are data which changed the rate of 
record of an ink dot (0 thru/or 100%) into 256 steps of values of 0 thru/or 255. 

[0056] Next, a threshold Dth is read from a threshold matrix (step S230), the dark dot level data LVLl 
and the light dot level data LVL2 are compared with a threshold Dth, and turning on and off of each ink 
dot is determined (step S240). If the dark dot level data LVLl are larger than a threshold Dth, an ink dot 
will be formed, and if small, it will not form. It is the same even if a light dot sticks. This is performed 
about all pixels. 

[0057] According to the airline printer of the 1st example explained above, it is not necessary to amend 
the discharge quantity of an ink droplet for every nozzle unit, the discharge quantity of an ink droplet can 



be amended to the specified quantity about all the nozzle blocks 28, and the printing image of high 
quality is obtained. It becomes unnecessary moreover, to form the drive wave generation circuit 47 for 
every nozzle unit that what is necessary is just to prepare for every nozzle block. Moreover, since the 
discharge quantity per one drop of ink droplet can carry out a rank division to a multistage story every 
nozzle unit 29 of abbreviation identitas, can produce a nozzle block 28 for every rank of the and can 
install in a printer 22 even if variation is in ink discharge quantity in the production process of a nozzle 
block 28, there is also an advantage that the yield of manufacture of a nozzle block 28 can be raised. 
[0058] B. The 2nd example ' explain the 2nd example of this invention. The configuration of hardware is 
the same as the 1st example (refer to drawing 1 ). Moreover, the same is said of the dot formation control 
manipulation routine (refer to drawing 10 ). In this example, the configurations of software differ to the 
1st example and it has two or more threshold matrices every nozzle block 28 (refer to drawing 12 ). In 
addition, in this example, amendment of ink discharge quantity performed in the 1st example is omitted. 
Therefore, the drive wave generation circuit 47 may be set to one, and a driving signal may be supplied to 
each nozzle unit 29. 

[0059] As shown in drawing 12 , in this example, it has a threshold matrix for every nozzle block 28 in the 
threshold table TM in a printer driver 96. In the airline printer which forms an ink dot on print media 
and records an image, it has judged using a threshold matrix about whether generally an ink dot is 
formed. If the level data (the dark dot level data LVLl and light dot level data LVL2 of drawing 11 ) 
corresponding to the gradation value of the image which should be printed are more expensive than a 
threshold Dth, an ink dot will be formed, and if low, it will not form. Therefore, formation frequency is 
raised by gathering the formation probability of an ink dot using the threshold matrix which amended the 
threshold Dth low when there was less discharge quantity per [ which is breathed out from a nozzle block 
28 ) one drop of ink droplet than the specified quantity, and if [ than the specified quantity ] more, 
formation frequency will be lowered by lowering the formation probability of an ink dot using the 
threshold matrix which amended the threshold Dth highly. Amendment of a threshold matrix may be 
performed by rewriting the data memorized by PROM42, writes in two or more amendment data every 
nozzle block 28 beforehand, and may be performed by switching with a DIP switch etc. fetep S50 of 
drawing 7 ). In addition, a user may perform amendment of the threshold of step S50 after shipment of 
step S60. 

[0060] According to the airline printer of the 2nd example explained above, even if the discharge quantity 
per [ which is breathed out from a nozzle block 28 by having a threshold matrix every nozzle block 28, and 
amending the formation frequency of an ink dot every nozzle block 28 ] one drop of ink droplet differs 
from the specified quantity, the difference of the gradation value of the image which should be printed, 
and the gradation value of the printed image can be abolished, and the printing image of high quality is 
obtained. It becomes unnecessary moreover, to form the drive wave generation circuit 47 for every nozzle 
unit. Moreover, since the discharge quantity per one drop of ink droplet can carry out a rank division to a 
multistage story every nozzle unit 29 of abbreviation identitas, can produce a nozzle block 28 for every 
rank of the and can install in a printer 22 even if variation is in ink discharge quantity in the production 
process of a nozzle block 28, there is also an advantage that the yield of manufacture of a nozzle block 28 
can be raised. 

{0061] C. The 3rd example : explain the 3rd example of this invention. The configuration of hardware is 
the same as the 1st and 2nd examples (refer to drawing 1 ). Moreover, the same is said of the dot 



formation control manipulation routine (refer to drawing 10 ). In this example, the configurations of 
software differ and it has two or more gamma correction tables GT between a halftone module and the 
rate table DT of record (refer to drawing 13 ). In addition, in this example, amendment of the discharge 
quantity per one drop of ink droplet performed in the 1st example is omitted. Therefore, the drive wave 
generation circuit 47 may be set to one, and a driving signal may be supplied to each nozzle unit 29. 
[0062] As shown in drawing 13 , in order to amend the rate of record in a printer driver 96, by tins 
example, it has the gamma correction table GT for every nozzle block. The rate of record of an ink dot 
determines the level data corresponding to the gradation value of the image which should be printed, and 
has expressed them to the rate table DT of record beforehand. As mentioned above, it is determined 
whether form an ink dot by whether level data (the dark dot level data LVL1 and light dot level data 
LVL2 of drawing 11 ) are larger than a threshold Dth or small. Therefore, the gamma correction 
corresponding to the discharge quantity per one drop of ink droplet is performed to the rate table DT of 
record used as criteria using the gamma correction table GT every nozzle block 28. Formation frequency 
is raised by enlarging level data and gathering the formation probability of an ink dot, if there is less ink 
breathed out from a nozzle block 28 than the specified quantity. If [ than the specified quantity 1 more, 
formation frequency will be lowered by making level data small and lowering the formation probability of 
an ink dot. 

[0063] A gamma correction is explained using drawing 14 . It is the amendment which changes 
concentration gradation so that an output may become [ as opposed to / so that an output may become / as 
opposed to / as a gamma correction is shown in drawing 14 (a) / when there is little ink discharge quantity 
/ an input / large, and as it is shown in drawing 14 (b) / when there is much ink discharge quantity / an 
input ] small, and the data is expressed to the look-up table for every discharge quantity per one drop of 
ink droplet of a nozzle block 28. The gamma correction according to a rank is performed every nozzle 
block 28 to the rate table DT of record used as criteria. When carrying out the regurgitation of the ink of 
two or more colors using one nozzle block 28, a gamma correction is performed for every color of the. 
Amendment of the rate of record may be performed by rewriting the gamma correction table GT 
memorized by PROM42, writes in two or more gamma correction tables GT every nozzle block 28 
beforehand, and may be performed by switching with a DIP switch etc. (step S50 of drawing 7 ). In 
addition, a user may perform amendment of the rate of record of step S50 of drawing 7 after shipment of 
step S60. 

(0064] According to the airline printer of the 3rd example explained above, even if the discharge quantity 
per [ which is breathed out from a nozzle block 28 ] one drop of ink droplet differs from the specified 
quantity, by amending the formation frequency of an ink dot, the difference of the gradation value of the 
image which should be printed by amendment of the rate of record, and the gradation value of the printed 
image can be abolished, and the printing image of high quality is obtained. It becomes unnecessary 
moreover, to form the drive wave generation circuit 47 for every nozzle unit. Moreover, since the discharge 
quantity per one drop of ink droplet can carry out a rank division to a multistage story every nozzle unit 
29 of abbreviation identitas, can produce a nozzle block 28 for every rank of the and can install in a 
printer 22 even if variation is in ink discharge quantity in the production process of a nozzle block 28, 
there is also an advantage that the yield of manufacture of a nozzle block 28 can be raised. 
[0065] D. The 4th example : explain the 4th example of this invention. The configuration of hardware 
shown in drawing 1 is the same as an above-mentioned example. Although not illustrated, it is the same 



only by the number of signs [ that the driving signal for forming the outline configuration <reference 
drawing: drawing 3 ) of a printer 22, the internal configuration (reference drawing: drawing 5 ) of a 
control circuit 40, and an ink dot is sent to the head for ink regurgitation ] (reference drawing: drawing 6 ) 
of the head for ink regurgitation increasing. The configuration of software is the same as the 3rd example, 
and amends the formation conditions of an ink dot by the gamma correction (refer to drawing 13 ). 
[0066] The array of the nozzle block 28 of this example is shown in drawing 15 . The nozzle block 28 for 
black ink arranges to three main scanning directions, and is arranged in them so that it may illustrate. In 
case it prints by carrying out like this only using black ink, more nearly high-speed printing is attained. 
In addition, in this example, although only three nozzle blocks 28 for black ink have been arranged side 
by side, the number of the nozzle blocks 28 for the ink of the object for black ink and others may be 
fluctuated if needed. 

[0067] Moreover, although the amendment means of the formation conditions of an ink dot used in the 
3rd example was applied in this example, the amendment means of the formation conditions of an ink dot 
used in the 1st and 2nd examples may be applied. 

[0068] E. In addition, although the printer equipped with the ink head which is : and which carries out 
the regurgitation of the ink droplet in the airline printer of this example using piezo electric element PE 
as mentioned above is used, it is good also as a thing using the printer which carries out the regurgitation 
of the ink droplet by other approaches. For example, it is the printer of the type which carries out the 
regurgitation of the ink droplet with the air bubbles (bubble) which energize at the heater arranged to the 
ink path, and are generated in an ink path. 

[0069] Since the airline printer of this example explained above includes processing by the computer, it 
can also take the mode of operation as a record medium which recorded the program and data for 
realizing this processing. The various media as such a record medium which computers, such as internal 
storage (memory, such as RAM and ROM) of the printed matter with which signs, such as a flexible disk, 
CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a punch card, and a bar code, were 
printed, and a computer, and external storage, can read can be used. Moreover, the mode as a program 
feeder which supplies the computer program and data which perform the image processing explained 
above to a computer through a communication path is also possible. 

[0070] As mentioned above, although the gestalt of some operations of this invention was explained, 
operation in the mode which becomes various within limits which are not limited to the gestalt of such 
operation at all, and do not deviate from the summary is possible for this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing ll It is the outline block diagram of the airline printer of this invention. 

[Drawing 21 It is the explanatory view showing the configuration of the software of the 1st example of the 
airline printer of this invention. 

[Drawing 31 It is the outline block diagram of the printer of this invention. 

[Drawing 41 It is the explanatory view showing arrangement of the nozzle unit 29 in a nozzle block 28, 
and Nozzle Nz. 

[Drawing 51 It is the explanatory view showing the internal configuration of the control unit of a printer. 
[Drawing 61 The driving signal for forming an ink dot is the approximate account Fig. showing signs that 
it is sent to the head for ink regurgitation. 

[Drawing 71 It is an explanatory view explaining the flow from production of the nozzle unit 29 to 
shipment of a printer. 

(Drawing 8l It is an explanatory view explaining the profile of the driving signal impressed to 
piezo electric element PE, and the relation of the ink droplet Ip breathed out from Nozzle Nz. 
{Drawing 9l It is an explanatory view explaining amendment of the ink discharge quantity by 
amendment of the driving signal impressed to piezo-electric element PE. 

/Drawing 101 It is the flow chart which shows the flow of a dot formation control manipulation routine. 
[Drawing 111 It is the flow chart which shows the flow of a half toning routine. 

[Drawing 12l It is the explanatory view showing the configuration of the software of the 2nd example of 
the airline printer of this invention. 

[Drawing 131 It is the explanatory view showing the configuration of the software of the 3rd example of 
the airline printer of this invention. 

[Drawing 141 It is the explanatory view which gives instantiation explanation about a gamma correction. 
(Drawing 15l It is the explanatory view showing arrangement of the nozzle unit 29 in the nozzle block 28 
of the 4th example of the airline printer of this invention, and Nozzle Nz. 

[Drawing 161 It is the graph which illustrates the gradation value of the image in the airline printer of 
this invention, the rate of record of a shade ink dot, and the relation of level data. 
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20 n y y ©Uit^fffi-Cfe o T , 

fJtey X/w=.= y h Sr^Ki-SISi . 

m-&ttx/x»yuyrzitmi-z>xMb. 

[an©ffjR&K9i] 

[0001] 

iigpj©jsi-5a«^^] *»wi±, TOgji, mtt 

30 i CfraKK^bH U » L < tt. Sift© y X;P3.= 

n y y *^etffl $ fit 4 mz. J: •> BUM«#±fc-r ^ 
^ Ky h^J5£LT, R-f Ky h©^*tcJ:t)S^ 

[0002] 

^©'O-ySr^'yy^y Ki^Stffl-f S^W^C^^ 

#fe^KWt?WJSiJi-4©fcj&<ffi^6,*i.T^5. t¥3)5© 
itK«?/hS©*7-yy >f\zm^x\t, b&ojw 

lC*-©/X/P3-=y hSrfflv^EnWJSr^oTl^,, 
[0 0 0 3] bZ.hX\ SjST'tt, TOJ^O^cWb, 
TOJji^[6l±©Mfl^^ J; 9 , *) t.^©'/ X/p 
Sr-< y^y KlcEBi-5 r^/X/Wkj ©£-Mf4^ig 
*oT^5„ ^X/KOicSrJi-^i-ri^iijEpgiJ^^ 
Wsy-^y K©*SS»Sr«e>i-rt*s-Ct, WWJiS 

so y Klc^W/X^^^/X/i'fyf T'^JtWICjg 
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^•f-Sritt, yX/Hfy^Wglit^/X/w©^^© 
[0 0 0 41 .-tC-C, v^^>5#/X/vSrHai-5fcfe 
K) *±«#tofcB£*SWJ«aflfcl((jrai,T 

X/v^=y hw/X^bltfflSHS-fy^SifcJ:!?^ 
riE*ix5-f ^ Ky h©fl*&*>*J±. MZ-li r#BS¥ 
5-2 209 5 HH*«J fcM^$*uT^5^jfefcJ:!3 

[0 0 0 5J 

l*W#*HfcLJ:5i:i-MIW] L«»L4*e>, *»*>4 
•fyytK&^Xk*. -i'sl Ky h©«#&H3rM£© 

#yx/vas;x f.ftic^v^©istmwtt^**5ii 

9 , ^ s/ KWft©fc©©0K»K#*# < 

= ?h &3#J LTKtll-5 r. t fi, *-©# / X/i"v v 
[ 0 0 0 6 1 fcJSWtt. ±E©P5SSr»^i-5 £ h * 1 

t, ffl^SdE-eyX/^By^ftoDtmiRfttro^^y 

=3rSrttE U ii£R©WJ8&£#5 r i £ gft h LX 

fC 0 30 

[0 0 0 71 

[«M*»ft1-5fc*©#«fcJ:tf*©{1UH-»« ± 

*©«J**r*fflUfc. *»W©BMHMtt, £&©/X 
AoL=yha»$,fc5/X/u7ny R/ 
X/K/n y*a»&&aj£il5^:'*i»K:J:0rai£#± 
K^i'* Ky hfcJ&SLT, Ky h<D#mz£ 

vw&zm&irzmmmx'h^x. m^/x^vy 

*(4. -Y v^}g©4tttil:a s B&P)-T*&2>y X/^=y h 

*im.m®?f--£ttxmj$LL. mi-t^w&omfcf «> 

<D-*I : g*¥M1-Z'(>? Ky h»j**Wr*»i, HUE/ 

x^yny^»fc, ^©amisjifc^y^etm*©^? 

-C^ Ky h©»**#lr*|jE-*-«-f v 
* Ky h»j«*#*liE¥«i. tWEMiESJxfc'f v# K 
y h©»J**#fc«-*#» ttlEyXA-^Dj/^SrBfti- 
$yXA*:/n y art tr« fit i" 

So 



4 

*R|— C*>S / y h i:ttfcA£^^b«T«IA 

i-*/X^oy^*»b!ttB$*v«^^|tlCJ:9. A 
AShfcBfcf-^fc*-**, fl>Mtt*±fc^v* Ky 
H:»*UT. -fi'* Ky h©#*fcJ:9IMI«:IMH- 

b^ic, ; f*^ai$^fe'C>'^pttii»©/<7y=¥ic 

Ky K)»ijHf«iEU luE«iE$ 
Hfc^v* Ky K©»J«*#fcX-3*, HuiE/XA^n 
y^SrJE»-t-5wtS:ilg'ti-<5. 
[0 0 0 9] ±lH©fWB0gS, W«!l*fetcJ:Ktf, /X 

ffi^te^-Cflf^l-5/X/v^uy^Srffl^Tv^© 
■e, /X/v-7*o y^gd-Y^ Ky h©#A&ft©ffjE 
SrS^lcfr5ri:A 5 ^f 5. /X/wa^y h©M 

©tItifcMMII-O/X/Uasy h*|C^8WK?^^ 

£tt*:U -&©7>-7SlcyX^yn5/^$:^SiLT:y 

Kit©^St 9 *r±rf 5 i i *-e* 5 1 ^ 9 fll A t *> 

[0 0 10] ±|EEPJBiJgfi. tPSO^ffil-fcVT, /X/u 
/a y 9 &«j£1-5«&© / X^3.= y h tt±*2*-|6l 

Kl«J!L-CfcS^. Ky h©»J**frt*|]Ei-5 

LTtt, a*©IR«Sr«5ii!»s-C#5. Mi 
tf, m%MV9 Ky hff^ftfflE^Sli, MIE^X/p 
y j/ ^ m 1 JiSafc 9 ©IhfflfiSrttiE-rs h 

[0 0 11] /X/v/o y^d»*>8tta$i%5-Y 

«afc9©ttffl*#Bf**t**«t, epwi-^tHifc 

©HIMIi:W«IIBH©IWWt*:XuaJtC5. fifoT, 
-ry^«l*3fc9©!tHl*^3E*J:!)fc*4 

tffPiPlff$r«?5i-©T'fc5„ fi/^T-JiffJnmffitc: 

x-^tt, yX/wyDy^ftfcE1t$nTV^5f f -^S: 

n y ^ © 7 V ^ telctSje L fcM If - # S: / X/V7* d y 
^S<cf2tiLT*J#. /X/vyD y ^©7>-^llJj;C.T 

[0012] buS'T Ky h^*#«iE^ 
14, iEyX;^D v ^Sl;*ftigafct)©-f>* K 



5 

[0013] /x^uy^i^^ka^fii^y^mi 
tun, ¥tta5asfcoo>r>* h<Dj&am&*±. 

tt i TOJ $ tbfcpflt <oHnffi con Sr 4<+ri*-et, 

is D^Kco mmmm 

frt-iFPHSH-ett, -j&ftlc^ >Z Yy h 5 
v\ got, /X/i>7B</*ti*h*k&£tiZ<{>#fol 

ifiv h y ^ * (c y X/vXn y # \zni& Lfc4&iE#ic£# 

[0 0 15] Ky KOEft^SrWErS* 

^fco^rRMi-5 0 4 Yy h©Eft*fl. 
^*IS«©»Witfc#iS:-t'5 u^x-^ £&£1~5 fc 

y h©Eft**5j:t/U'<;V7 f -^S:iai Sfcflfl^Ufco 

J&U KWfflo«lPitt^*>SfflS-C-t<DE»**5J: 
Utu^/u^-^ttHIAPi-S. BME#fe£ttfta*.3 2: 
S Ky h©?BjSeS:BB*6L, lRl«Jc|»HffiOit*Pi t ii- 
^ES^fc.fctfi'^i'^-*^ 
t\ jRKy hoER^it^u^/^-^fi^-f s o 

^-rta^^n^^^^/VROM^ESLTfcSo 

r&££ix5 e lot, yx/^us/^d^etmstua 

LXJls* Yy h<DM&mm$:±\fZ^k\z£V)B&m 
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T>f Yy KOHJriBt^SrTffarilciiOJBrta* 
[0 0 16] 4fc, ±a©WftBMfc*5^T* '>4< i 

^Tiiifec^^fco^-co-r^ Ky h©je**fl= 

[0 0 17] 4*3, ±aUL*y*?fcai*fcS^<ll|jE 
xo #Sttrix5>Jc4^fcH36S*t5t©-ef±4<, ^fto 
«*4*|]E4ri-5rt*'Cta. riibofcfc/ 

x/vy sic / x/vy xiyft £ COSgilO 

»3E4^ct>aWtt41l|jEfcJ:0-f Yy h#J*ttlt© 

[0 0 18] ^fc, #*Wtt#lB*ttfc#B«©>r^^ 
K y h SrJgjBS^II64^y 1 £ #-et 

5c ^J^^, S©*45>f^Ky ht»*PTfiB4<> 

aH*©ft45>Tv^ HSr»rt'5rtB4t>©, liS 
*lc>f^ Ky hSr«ia-c»*r5t>©4ir-eib5. 
20 [0019] *»H0Eftft#tt« ^^*©etM** 

mm-x-hz/x^-y h4ra»«a*-&to*-c«* 

h«r»*LT, -T^^ K-x J: OHftSrEftl" 

fcE«Wt#-C*)o-c, mEAASixfcHttf'-^fc*^ 

>rv^ Kj/Kos^iORrssrfiiwraaitBt, we 

Yy h©»j«ftfl=Sr*liEi-5« 

30 tg£, luEttiE^tifc^ Ky 

miE/X;^Dy^=|r^ili't-5^tg£$:='^t p ^- 
^(cHm^-&5yn^yA$:E^Ufcr£SrSg£1- 
5o 

[0 0 2 0] ±E^E^tt*C0E®$tl>fc7 P n^^A 
[0 0 2 1 ] 4fc, *^P^coE®SEft(i. ^^^jSoPt 

aa*#ttra—e*)5yx/V3.= y f 
T«ja-f5/x/^D y^^bttjasixa^ v^aicj: 

^KyhSrJKrtLt, Yy h <D#mz & V MUZ 

^® 19 BflBfc UfcEftKft-CfcoT, SuE/ X^^n y 

[0 0 2 2] yX/P^Py^d^DtajSix5-<V^«l 

5 0 lot, Miff, /X^Ds/^S:Xlft-f'5Kt-± 
so E©E»jBEftSrffl^5wi»cj:9, hcojPM 
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[0 0 2 3] EttijJIEft t LTtt, 7 v-XA-r 

[0 0 2 4] htajR«« 

x5 / x/v^d y ^ ©»it*fett, me/ x/wrL- y h 
*fcmi-?>j:mh, atEyx/i/«y hsr-r>-^a©st 

[0 0 2 5] roi5^/X^D^^oS3tS:S5r 

[0 0 2 6] 

[0 0 2 7] 

A. JglcDHiSfcl: 
( 1 ) mtomiH :Bllt #«W©i«S«i LTOI 

ixy 2 2 t^ftsjxrv^s, ^©avtfa-^ 
9 otcEfr£<£>Xn Xyi^o- KSixHtTSixSr ti: 
J:DH«»31«lli:UT«fiBi-«<ft, Xy>-*2 2£# 

5fc»©#a»3i«a*«tTi-5cpu8 lfcf'&fc, 
oM82ii, cpus i x^mmM^M^mm-^(D\z 

PJ^^-fttrbtettLX is 9* R 
AM8 3(t EIC< CPU 8 1 ^afltKffiaSrUffi* 

t £ti%/* ] J XhZ> 0 AA>f^7i-7 8 4ll * 
£li^?r^l^o CRTC86(t *7"$^f4CRT 



(5) 

(DDC) 8 7f±, ^-Kf^M6*7l/*^ 
Ky-fXl 5fc5lMiH*U4PCD-ROM K9-f X 
i0M0T-*<DS§fcfM»1-5o ^-Kr-f^^l 6 
fctt, RAM 8 3»co-K*ix"CStfr*iiS*aXo^ 

[0 0 2 8] /^8 0l:f4, \/VT^m^ 

^7j-7 (SIO) 8 8*S«lBt£*bT^5. r^S 
I08 8tt, tfAl 8fc«»$tbT*5 5, ^18 
io Sr^UT, ^*«BSl!lPNTKSaRSixT^5 0 
^-#9 0ft r COS I 0 8 8*5itf*fAl 8 

^^FDKD-ROMiaDP-Kl, n^bV- 
* 9 0 fc»T£*5 r i t^fTefcSo 
[0 0 2 9] B2(t *fPJ80«K©y7 ^x7« 

r-MCtt* t'ftK7^^9 l^y ^ K7^^9 6 
#!&*&**l-C*5!!K 77 P y^-v'3^D^7A9 5 
*»&tt, r*u&©K7-r^Sr^UT, Xyv*2 2£*E 

tczxDm&y'-* f n L*as* r t t* 

5 0 B«©^!x^4if8rff5Try^— 5/a ^Xn X 
7^9 5tt, ^^^tl2HMMI^ rtllC 

TCRT2 1i:BM^ltl/^ 0 ^ttl2H 

*K (R) ■ ^y-X (G) , X^- (B) <03 

[00 30] r^TXy g ^^7^9 5 *\ 

>f^9 6^ ii{fe^-*§;XXy ^— i vXnX?^ 

9 5**b$itKo, r*i&xy y^2 2 *«ia^rie3ift 

(rr^li^TV, >T^C3 ( X5y^O# 

I^tfc0t|-Cli, Xyv# K5-f^9 6(0rt«t(±. M 
40 «*«Jft*^a-/U9 7i, feHjE*^3.-^9 8i, 
/Wh-y^a-;V9 9t, 7*9 7 4-$ 1 0 0 t 

CD-ROM^feK^ia^tfil^U, 77*^h$: 
^»ROM«cE*LT*5^T<>fil\ 

[o o 3 i ] ~ -/v 9 rxy^- 
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/V9 8f±&SlEx-X/VLUT£#f&Loo, £H*:T 
k\z7W*2 2#feRi-Zi/Ty (C) , -7-^^^ 
(M) , -T^p (Y) , ^7 7^ (K) O&fe^x-;? 

[0 0 3 2] fettjE£ixfc7*-*M\ «x.fi2 5 6ttW 

9 914, Ky hSr^KUTJg^-rs^t^J:!?, 

i ootctpxy y^2 2tcte^-r-<#r"^ 

*S*b5, *lllfi«!I"Ctt, Xy y^2 2ttH*7 f -^F 

xy 2 2 x'nohvh \.xh^L%7Lt^\ 

[0 0 3 3] fcfc, [23lC < fc!?Xy>'*2 2<D»*g$ 
SrlttM-t-5o HSH-«J:5fc, doxy 2 2 «\ *S 
a60*-^2 3fcJ:oTffl»PSr»afer5aWli:, 
y 2 4£J:oT* + y j/v>3 1 5r/7fy2 

6©*l*fi|fca*ilS*S««i:, *+:y yi?3 lte* 

8 & j; i^Mt^*^ 3 2 1 V & 0 £ 5 

[0 0 3 4] *^y yv?3 1 £X7X>2 6 ©HfcfrlpJ-fc: 
X7^V2 6©tti¥frfcS|BRS 
tv, ^rtyr^3i S:flEttRrteic:fi^^sff|tiM3 4 fc 
yv?-=e-^2 4i©IBfc4iiljS<ojB»'</vh3 6 £ 
BR-faX-y 3 8t, 2/i?3 l©JHjStt«Sr* 

[0 0 3 5] ft*?, c<z>**y 5^3 ikm\ X^y^ 

(K) ffi<D*-Hlyj;7 1ti/7W^ (C 
1) /BX7-hy r^7 2, k>7W^ (C2) 

ffl*-hyyv?73, -r^v^>r^ (mi) m$-h 

74 h^ify^^y^ (M2) ffiX? — N y 
5^7 5, ^id-O* (Y) hy yv7 

<c«rfie"e*>5 0 *jb\ 74 hisryjyt, 74 
y$4y$\±, is7y4y# t -?Hyf4y?\zttLx 
&'&<D<Smm*l/4\zLtz4y?Xhi), tiih'ybt: 

>^5tfflffl^;x K6 1 i^L 6 6 2SJB/££;h/C*5lK 
**y yi*3 lOjSSMcii, ;o^A^KI:>fy^ 



(6) 

*y y^3 ifc^?y^>ry^ffl©*-hy 5^7 1*5 

ilf*7->fv^ffl*-hy yS*7 2fc^L7 6«r±# 
*»6>8»i-5t, *#-hy ?yfcRitfcftfc««?LK: 

uiffl^y K6 ift^u6 6^04 y?<Dm&&*jmtte 

So 4*$, !DftT^^*-hy yy#*»SJifc«rfc 

[0 0 3 6] 1214(4, ^V^qtm^y K6 lfcl^L6 
10 6^*5(t5yX/i/Nz©EJIISr*i1!lMia-efc5o /X 
AoLny h2 9lCtt, 3 2 0 (16 0<@X2?IJ) <@C07 

x/u^yx/utryf-k-e^A^tEJilSiiTfc-o, /x 

tv-fxiyt 2 8fctt>T^^«l»Sfc!9 0iltm**S|isia 
-<D / X/V3. n </ h 2 9 # 4 fitful L TEH $ tvT V ^ 

§0 w*ib©/x/v« y h2 9tt, *©»3Sis-e>f 

^jB[l«Sfc9©a:ai*fcJ:07V^5>WSix (H7 
cD*ryXS2 0) , H7^©;X;va= 7 h2 9(: 

^S3 0) 0 &oT, /X;^P5/^2 8S^^ 

= yh2 9tt, -*tfto-C-o©;X^u^^2 8 

2 9BB©giJ*«*|pi©IEllttt, ^fe^S^f 

H4fc3M-J:5fc, *St*«-ett, £/X;u 
^oy^2 8tt, ^ft-PtvXy^ (K) , t/T^ (C 
1) , 74Y^Ty (C2) , (Ml) , 7>r 

30 h~vl£y# (M2) , -T^n (Y) V^Srefc 

[0 0 3 7] #;X;PN z tlitl*f ©-otfcot 
^*^-PErt, /X/VNz4-e>f >'^Sr»<-<>'^iiK 

>^#fi^t4oryX/VNz©ifeilBJ:9«3ifcttHlS 
ixio -o-f> r ^»^*y77 l >'2 6lcJfi#Siifcffltt 

[0 0 3 8] iSfe(C s 7 P y>^2 2OS!l^[HlK4 0<0rtglJ 
*J*£RW1-5i:ikfc, H4^Ufca»:o/X/U3. 

S2 g^b^^ix^yX/vyD o,^ 2 8£riEiH- 
S*jfe»cov^rttW-J-5 0 B 5 I4^JS¥[h]K4 0 OfyMffi 
50 J*«Sr^t1ftWBlT*)5 0 H5ic^i-J: 5tc, r<0$ij® 



*#§82001-38892<P200t-38892A) 



11 

OCOF^ast-fi. C PU 4 1 , PROM4 2. RA 

ft 0?C4>"?7*-X44t, *2 3, * 

* y * i** - * 2 4 *5 J; Sfl^*^ 3 2 4 £ £ <0«f- 
©*0S9£f?5JSaAffia« (P I O) 4 Sir, fW 
&fT5#-f^4 6£* **>^©Ktt*BEaj0g«:£j* 

Sr^y KK»lslB5 1 fciSftl-Sfcft©^ 7x-^ 
4 9 42fd5Rlte>ixT*5 9, rJxb^SR^fcJitflalKtt 
/<^4 8-ettEK«(fcSixTPa. KIM98&AISK4 
7H\ D/A3^-# (DAC) , Ty?ft}?frbm 

BIS 4 7 tt\ /X/u^P-/^»fcJEtt«»S:*|]El?*5 

[0 0 3 9] H6tt, >f>^ hSr»j«i-5fc»©fS 
^VX/v/u 2 8K:&bft3^£t^t-3«& 
t&BJ!K]X;fc5 0 B»»»±rtEWS4 7-CdfertSixfcK» 
fS#COMtt, ^y^-7x-7^U/X/^D 7 
£ 2 8(D#/X;^p y? 2 9 fc£2*3Jx*o *fc* C 
PU4 1, PROM4 2, RAM4 3«<0fB»»j&»& K 
y hx-^S I^/Xym-y h2 9fcfi2&Six5 0 
[0 0 4 0] /X^ypy^2 8 0JBIIl©«8«tt, 
KKttlHlKS 1 fcj; V'ijfr>tiZ> 0 ^y VmW)\E\%5 1 
tt\ i/7H/^>, yy^m^ y^tvi/yt, *j 

*4 9S:^LT^7 hu^^fcfiS&SixSo rcox- 

hZB&irZfr^Mcmtib-f. mft£££lelB4 7 
^b<r>mm^t^y^y^-^A 9HLtA^^H 

[0 04 1 ] BI4(;:*LfcJ:5fc* .>rv^etffiffl^y K 

e li^ue ett, *+y y^s i©isa*ifttefioT 
k#i $ tit t * a & , / x^mmm p\^m 

X, CPU4 1I4, Z.<D<<yt*kmm^y K6 i«^t 
6 6^; Xa-N z cDffiSOi^S^rSj^X U£»36 t 
fcJbX\ &W£9<< $.y?-Q%t<{>9 Yy h<D*y- * 

££31, M±, ^»£»fcg>fjfc<0te«fc 

JiSjSfcSixSo Sfc, ^ V^&tffiffl^y K6 1 4^16 6 

X-f >^ Ksy Kco^-> • ^7©fS-&(oai*d3fH»snT 



(7) 

[0 0 4 2] «±fftPJLfc^-K^^7*^;$:*i--57 B 
oo, lSr^+y yi?*-#2 4fcJ:5S 

y K6 l4i^L6 6©tf3i5/J|I^PES:jBBUT, 

>f V**©SfctHfcfTV\ Yy hfc#/£l/UHttP 

[0 04 3] (2) 7"y >^0*[3Slg : ;X^ y 
V 2 9©^»^e>^y ^22 ©HJffi4^©flHiSrB 7 

yXS 1 o) 0 fp»$*ifcyx^«y F2 9(4, -fy 

0) , m-y y?<D J Xfr^-y h&4tm&&x m 
4#BB) ;X;^d 2 8tf>#Sg£fr5 (^r^S 
30) o It, /X/i/Xo-y^ 2 8S:Xy ^ 2 2^ 

v*ttm*©*ES:fiV (*7^XS5 0) , 
(^xyXS6 0) o 4*5, *xyXS 5 0©-f V^efc 

20 fcfllfefcVV 

[0044] (3) -YV^BtfflSOME : -H 7<DXTy 

2 8fiK4i]E*tur^5 0 -Yv^iajOffttllftoMjEtta 
ifPE WJto^5Kft«#<0Xp 7r^ ^SrfW»i"$ 

30 [0045] Hsu, v^/m*vE\z.m^%wmm 

-g-oXo 7 r >f frh J X/un z ^betta $ *v5-< >^ }B 
I pi©B8«S:*LfcRWB-C*>5o H8fc*5V*x«i» 
Xv^ L 7t|gi5f§^^ii^(D y ? Yy h%MfSl1'Z&<D 
fS-&-C*S 0 KfWd 2fc*5l*X, -Ifx/ifPE^ 
OM«ESrtKI«ttVM«t!!)ffi:T**5i, 

fc^, 0 8O«|gAIC,T:tfcJ:5(^ ^^^Me^: 
BfffJx5-Y>'^*ffitt, /X^Nz^rtffl!l(c--Ayfctt 
IB 4 4 So H8©*»x?*LfcB»«-g-8rffl^, 

tt*ttAfcifc^X*#<rtflfc^-^««tti45 0 ft 
li, tT3i>/*^PE^©EPJ0«ESrtMmfi[VMJ:9<) 
iiJD$^S4 (EMd 3) , >fy^aig©»fBaS:«/> 
+5*lPl^b , 3:/J|^.pEis«»L, -<y^»Ip*Bt 

/uX^^^m WUA) d»e>fi*HBBfcJ:VttttCfc 
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[0 0 4 6] $X±\C7fiLtc&0\^ BiDttEfctWmft 
XV&TZ^Zffi (EMdl, d2) <DW£<D$Hk&i 

[0 0 4 7] ^>^ttffil;0*iiEf4, RcDJ^fcUrff 

[0 0 4 8] r^t>©1iEttPROM4 2t^lE**ixfc 

2 8m^&<Dy*-*$:m%&AsX*&$, /X 
y#2 %<D s 7*s9\Z1&ZXt<< y?*<< y^X 
®&Z-Xl7oXi>&.^ (H7©7fy^;S5 0) . 4 

[0 0 4 9] (4) Kyh»rtfB»:*^*IBK«K:*5 
its KJB^WflPtoa^o^TRW-t-So Ks> b?K 

>t°^-^9 o<dcpu8 l^Uff+sffia-efco. ^ 
[0050] r©aa*BS*&*ii5i, cpusifin 

*(4, HI 2 iC^ LfcT^ y^r-v- a 9 5^ 

ICR, G, B-tiX-fJlOfelCOt^-C, tt04V^L2 5 5 
©2 5 eBH^BBMISr^-fS^-^Tf&ao 

[00 5 1 ] CPU 8 1(4, Afi£fltm&T-#OM 
&g£:/y 2 2#H]J8iJ1"5fcft©»««^«»-r5 

[0 0 5 2] CPU 8 Hi, feMlE&a£tT5 

(^Tixys 110). &ffi!E&mk\^ R, G, B£ 

&<Dmmm*bte%m&y'-#$:y'y>f 2 2xmm+ 

T*>5o ro&Sfi, R, G, B<0^n* # tU©ffl*.-&fe 



74 

**»fc*-5fe*:^y ^2 2t-C«ai"5*:ft©C 1 
M, Y, K<Dm*£t>1tZBi&Ltc&ffilEr--7frL\J 
T (B2#RS) Srffl^TfTtafcS, feMiEr-y/VLU 

[0 0 5 3] d 5 LTfeli]ESnfcIS*7 f -#fc»U 
X, CPU8 H-vteaS:fT5 (^r^ys 

200) o ^-7 h-v*aatf4, i^ii^r-^copgii 
io ft (*mmmx\* 2 5 6 bis) fc^y 2 2 

[0 0 5 4] *IHS0)te*5Jt 5^-7 h-^*aaort§ 
Sr. 01 l*^v^T«WlfcttWi-5. /N-7h-y«k8 
T*(4, 4-TCPU8 l^iBIII'r-^DxSrAA-t'S (* 

7^s2io) o r r. xxfiztizmmr-* d* 

20 (4, fettlE^a (HI O^ry/S 1 1 0) 3»J£§ix 
fcx-^-?fc!9, C, M, Y, K0#felCO^ 2 5 6B 

[0 0 5 5] IEft*r-^DTSr#RRLT«K 

5ft Ky H/^Af-^LVL l*5J:WRK:y 
7 f -*LVL2<DfftaS:ft5 Uf^2 2 0) 0 IBft 
$t-X/WDT(4. 01 6fc*LfcJ:5fc, AXf-? 

30 Ky hOi/^f-^LVL l&£XfLVL2M % s? 
h©IBft* (O^PLIO 0%) 4:04^1255 

[0 0 5 6] fcfc, h y ^ ^^&HttD t h -km 

(^f^S 2 3 0) , aKyhU^y'-^L 
VL lfciWSSKy M/^vf-^LVL2 2:HlttD t 
h t *Jt« tr ^tt-f ^cd-< y ^ K 5/ h o^-y • Or? * 
ft3E+5 (^rs/7 p S 2 4 0) 0 *KyH/^-^ 
LVL liSHHlD t h £9 t>^#lt^tf-r>-^ h 

[0057] a±-eKw ufcs 1 ommm<ommm\^ 

WIS«^5o ^/c, K»»»^|aIB4 7(4, 
Rtt5#K<>4<45. Sfc, /X;^p^28^)S 

>^«l«3fcD©i±aH:dS|Sra-©yX/P3.= y h 2 
50 9fitw*aB^7V^^l4S:L, -t©7V^tt(w/X/w 
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[0 0 5 8) B. %2<DMMM : #*W©*2 

mt±j$.\B\%4 7 fcioi U EIMB***^^/ 

X/i^-y h2 9tC«SbTt>£l\> 

[0 0 5 9] [Hi 2fc*-t-£5fc* **«sffi|-et±, :Xy 

*2 8«©l«ffi^hy***»o 0 ^f^KyFOT 

Yy hZM&1rZ>frm^o^Xffim'? h V ? 

t/^/i-T 5 -^ (0 1 1 OS Ks> h ^^f-^ L 
VL l*5£U^Ky hl/^f-^LVL2) ^glffiD 

J&L&VV ffioT, yX^ny^ 2 836»bi»taiSixa 

KttD t hSrffi:<MiEUfcBlffl[^ hy ^^Srfflv^T-Y v 
* Ky Y<oi»m!k**±fi*^k\ztQM!m&tc±. 
If, j^j£*J:9^tntfWffiD t h*J[<*|]EUfc««t 

£K£0»/S«££T(f3<0"C*>5o BMt^hy^*© 
ffijEttP R OM4 2 (CfStS ^tifcx-^ d 

fc\ ^fy^S 5 O<0«ffi©ttjEfi*7 L 5'7 p S 6 0Oa 

[0 0 6 0] K±-eftB! Lfclg 2 0£ttffl0BBI£fElw 
£*U2\ yX^n 2 /^2 8»lc««^hy^^4r«f 
*>, >f h©»«8«Sr/X;^n 2 8«l: 

«]Ei-5rt(cJ:9, /X/^us/^ 2 8^betmSix 

> ^ jS 1 JSS fc 9 ©qfctti*J&S|l&H-<D / =. y h 2 

•Juyt 2 8MU^yy^2 2^»«-rSrt3ft3 
T?#SfcitK yX/V^Dy^2 8©*lig©*a*9Sr± 
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[006 1] C. ^3OHte^J:*^^(0^3C0|lteM 

2©safc«iiRii:-efc5 ®i» 0 sfc Yyhm 

Er-^/WGTSr»o (Hi 3#fig) Q #Hffi#l 
io 4 7 Hot U K«i(S-g-Sr*ii-Pix<oyX/vj:=Ly h 

2 9fcflW&L"Cfc£V\, 

I o o 6 2 ] 0 1 3 ir^ct 5 **tt«j-ett, :/y 

K9>T^9 6rtfcEft*S:*]Ei-5fc«)fc/X;^ 
d y ^tti:*y-?iiEr-^GTS:jto 0 -Y^Ky 

TfcSLTfcSo ±»Lfc£5U:* l^VyW <H l 
;vf-^LVL2) ^HflED t h £ 9 fc**t*J&vhS^ 

/XtVfuyt 2 8fiJd^fy^||jEr— y^GTSrfflV^ 

fft\ ;X;vyo 2 8d»fc!£tti3frS>f V^asgffc 
*£9<>'>4tt^fiU'<^7 f -*Sr**< LT>f>^ K 
-y h<0JSri»*Sr±rf5^i^£9»*«*Sr±rf, gf 
^*£9#(tix(i^/i'f f — ^Sr/hS< V* Ky 

so [00 6 3] Xf ^tfuEfco^TB 1 4 Srffli^TRIBi" 
^ 0 *V^1iJEtt, 014 (a) lc^t-£ 5^, 

HI14 (b) iw^-T£9lc. -f^qtlil* 
dS0t^fc(±A*fc»LTlil*36S/h$ < 45£ 5Ki»£ 

^28©^y^JgliS3fc9 (O&ttilfiSlc/v y97v-f 

fc#UT, /X^ny^2 8ftlc9V^fclSDfc*V 
-^MiE$rtT5o lo©/X;vypy^28S:ffi^t2fe 

^tr5« E»*<0«]Ef±PROM4 2(c|EltS^fc^V 

f fe/X/V^P 2 SSi-S^^V-^ffiiET 1 - 

3LX?riXh&^ (@7^ryXS50) 0 ft*>\ H 
7<D*Ty7S 5 OOEflk^oMEfl^r yT'S 6 00 

[00 6 4] »±-CttW LfcJS 3 OHM^OWJggi- 
£ixtf, /X;^d y? 2 8 **6>qtffl*^5-r ^^^1 
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Ktt3&5t>fc<fc5o *fc, /X/i>yns^2 8©» 

rf 5 r t 5 i v^ 5 ftJ^tfc^o 

[0 0 6 5] D. %4a>n&W:*Rmv>n4<D9BIM 

2©«««/a (##H:H3) , ffl»IDB4 0OA8S« 
A (#%0:05) , Ky H«r»jSi-5fc»OB 

06) t^V^etffl^y K©IB*#*iL50*T?ISI« 

ff5 (Ell 3#!£) 0 
[00 6 6] ^HS^O/X^p y ^ 2 8 CE>E?IJ£:0 

jvzfvyt 2 8*Si*aE*|fi]IC3fiat^TElKS*tTt^ 

#3Bfc«"Ctt* ^7jy^^ffl©yX;^Dj/^ 2 8 
V^fflfcitf-t^te^V^ffl^/X/^D y^28© 

[0 0 6 7] *fc % »3©3USfi9-effl^ 
1t4>9 Yy h©»rit*#©*jE#a*:5ifflUfc#, IB 

[0 0 6 8] E. *<DtiL : £jb\ *H««©PP*J«JI'e 

ffio*&twJ: y^ftSrfffcffli-£:/y v#S:ffl^5fc 
©iUTtfiv^ #J;Ltf N v^ilBKEIBLfcfc-* 

9 >r ^ * ft & & a -r 5 * :/ © :/ y ^ * -c*> 5 0 

[0 0 6 9] EA±T?RM Ufc*3ltt«OPP*J««tt, = 

ROM, »If^^, IC*-K, ROM^-hy 

itmm. =^fzL-^(ort«Eit3sii-(RAM^Ro 



*K**9Wi«*©«ft8rfi]ffl-ct5 0 

[0 0 7 0] EJLfc* ^^OtKo^OHlSo^ftico 
p-cfiBtfeis, **Wttr©J:5 4**©j|J1Bfc)!eA/ 

[02] ran®* 1 (osEttMo y7h?x 
[03] ^awo^y^^oitiMijftH-efes. 

[04] ;X;^D 5 f?2 8l:*5»5>'X^a=:yh2 
9*5J:t;/X^Nz©Ell8r*-rRBia^*)So 

[051 ^yx#©m»sfiii<Drt««/*sr*-rtftWH-e 

[06] Yy hSr»«+5fc»oB»m*#-f v 

[07] /x/i/« y h2 9©f^»d»e>7 p y v^^hhs 
[08] v^/m*vE\z.m%ir%mmm%<D'7vy 7 

-</vi/X/PNz3&»5>i!taiSix5-<v^«l p©H««r 
[09] lfi/*^PEfcWJni-5«fttt*©»]EfcJ: 

[0io] YyvmimtoimA'-*>toWb*wt7 

[011] ^— 7 h— vffia^— ^-v^SEixSr^-t-^D 
[012] *«W©EPgiJ3Sfll<0»2©ltlS«!l©y7h^ 

[013] *%W(omms<om3<DmMm<oy7hv 

[014] ^y^HEfcov^TWSKM-rattWH-e* 

So 

[015] «M©WMSfill©*4 oiat»o / X/u^ 

D 2 8IC*5W5/X/V3.= ;y K 2 9 *5 J; X/l/N 

[016] 4^no^SS^^rfSBtt^W||fl[j:ft 

Ky h^Eft^it/^^x-^oBSaSrflfl 

[^ORPJ] 

1 2-^^rt + 
1 4 K 

1 5-7^'>//VK7^f ^ 
1 Kx^^^ 
1 A 
21 -CRT 
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2 2- 
2 3- 
2 4- 
2 6- 
2 8- 

2 9* 
30- 

3 1 • 
3 2- 
3 4- 
3 6- 
3 8- 

3 9* 
40" 

4 1 
4 2- 
4 3- 
44- 
4 5- 
4 6- 
4 7- 
4 8- 
4 9- 



•y-y 



•CPU 

•yn^yv^ROM (PROM) 
•RAM 

•mmx&fin (p i o) 
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5 0-»JB» 

5 K£lHal8 

7 2^7 6-$7-4>?%%-h}} 

8 0-^* 

8 1-CPU 
8 2- ROM 
8 3 --RAM 

8 A-Xtl4>$y X 
8 5-IH*>f^7x-^ 

8 6-CRTC 

87-f>f^^3yhD-7 (DDC) 

9 0-=JVtfa — * 

9 1 -tfr^Ky^^ 

9 6-^11^ K^-r^ 
9 7-HSMt*«**^--A< 

9 9-/N-7 h — ^V^ — 

1 0 0-5**7-f IF 



[01 ] 



12 









=40 




i 
i 


1 




i 



(Hi 4] 



14 




(12) 
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<13) 



[05] 



[06] 



51- 













up*? 




Ease 




*S79 



49 



RAM 



43 



PROM 



V 

42 



47- 



DAC 



IT 



-48 



CPU 



41 



-46 



PIO 



44^ 



-45 



f 



40 



50 

A 



-39 



47 



ft 



41 



42 



CPU 



PROM 



43 



RAM 



T 

40 



CDM 



61 



PE 



earn* 



< > 

r-28 
^-29 




[139] 



[110] 



km? 




V 















JO 



















c 



RETURN 



-S100 
-S105 

-sno 

S200 
-S300 

S310 



(14) 



[H7] 



[HI 1] 































> 





S10 




S20 



S80 



S40 



S50 



S60 



S210 




I 



E 




28 
29 







r 




1 





S220 



-S230 



-S240 



[HI 2] 



.21 



95 



ORG 



— r 



12 



rs 



J 1 f 



90 



I 



^97 



1 



LUT 



96 



_~~T 




too 



'/ — f 1 r ~ 22 
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(15) 



[01 3] 



II 5] 



.21 



,91 



95 

ORG 



12 



I 



r97 



90 



96 



1 



98 
— > 



a 

GT 



LUT 




^ — DT 



C> ^FNL 



If ?l ~22 




CI C2 Ml M2 Y 



[016] 



28 
29 




R 91 ft 



(16) 

7 ay h^-i?<DWt% 

F^-A(##) 2C056 EA04 EC08 EC42 EC72 EC76 
ED07 ED09 EE03 
2C057 AF24 AG15 AG44 AP72 AP82 
AP90 



